Delayed phospholipid degradation in rat brain after traumatic brain injury.
Lipid second messengers such as arachidonic acid and its metabolites and diacylglycerols (DAGs) are affected in brain injury. Therefore, changes in the pool size and the fatty acid composition of free fatty acids (FFAs) and DAGs were analyzed in different rat brain areas 4 and 35 days after traumatic injury. Cortical impact injury of low-grade severity was applied in the right frontal somatosensory cortex. Four days after injury, FFAs and DAGs were increased by three- and twofold, respectively, in the injured cortex and to a lesser extent in the contralateral cortex compared with sham-operated animals. Docosahexaenoic acid followed by stearic acid, and arachidonic acid, displayed the greatest changes in both FFAs and DAGs. By day 35, free stearic, oleic, and arachidonic acids remained elevated in the damaged cortex (1.5-fold each). DAGs showed the greatest change, reaching values 2.7-fold higher than sham in all frontal and occipital cortical areas, including brainstem. Oleoyl- and arachidonoyl-DAGs (four- and threefold increase, respectively) followed by docosahexaenoyl-DAGs (twofold) contributed to the DAG accumulation. These results reveal that traumatic brain injury triggers a sustained and time-dependent activation of phospholipase-mediated signaling pathways leading to membrane phospholipid degradation and targeting, early on, docosahexaenoyl phospholipid-enriched excitable membranes.